Effective manure management to efficiently utilize organic wastes without causing environmental degradation requires a clear understanding of the transformation of P forms from diet to manure. Thus, the objective of this study was to establish quantitative relationships between P forms in diets, feces, and manures collected from six Northeastern and Mid-Atlantic States commercial dairy farms that had low-to high-P in diets (0.36 to 0.53%). Phosphorus-31 nuclear magnetic resonance (NMR) spectroscopy indicated orthophosphate concentrations were lower in diets (35-68%) than feces (51-74%). In contrast, the proportion of phytic acid was higher in diets (21-47%) than feces (11-29%). The net increase in orthophosphate in the feces (5-31%) was accompanied by a decrease in phytic acid (9-32%), which is attributed to the hydrolyzation of phytic acid to orthophosphate by microbial phytase in the animal digestive tract. Phytic acid was further degraded to orthophosphate in manures, as indicated by an increase in orthophosphate by 4-20% and a decrease in phytic acid by 2-16%. Concentrations of orthophosphate diesters (phospholipids, deoxyribonucleic acid) were twice as high as in feces (6.2-10.8%) as diets (2.4-5.4%) suggesting the excretion of microbial cells in feces. However, manures had lower concentrations of orthophosphate diesters (3.2-8.1%) than feces. The continuous degradation of orthophosphate monoesters and diesters to orthophosphates from feces to manures has the potential to enrich manures with inorganic P; thus increasing the P in soil solution upon land application and greater likelihood of increased inorganic P losses by leaching and/or surface runoff.
